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(54) Liquid crystal display projector 

(57) To reduce effects of leak light of a light source 
lamp, effects of hot air from an exhaust fan, and effects 
of noise to many and unspecified viewers. The constitu- 
tion comprises (1) a housing having an exhaust port and 
a projection opening, (2) an optical block, installed in the 
housing, having a light source, a reflection mirror, a light 
separator, an image display unit using liquid crystal, an 
image combining unit, a said projection lens, and (3) an 
exhaust fan installed between the light source and the 
exhaust port, in which the reflection mirror has a func- 
tion of changing the direction of the light from the light 
source, the projection lens and the light source are dis- 
posed parallel to each other, the exhaust port and the 
projection opening are formed at a first side of the hous- 
ing, an image formed by the optical block is projected in 
the direction of the first side from the projection opening, 
and the air in the housing is discharged from the 
exhaust port into the same direction as the first side. 
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Description 

TECHNICAL FIELD 

The present invention relates to an image display 
device, and more particularly to an apparatus of front 
liquid crystal display projector. 

BACKGROUND OF THE INVENTION 

Recently, along with the advancement of video dis- 
play device using liquid crystal panel or the like, various 
types are developed, including the apparatus of front liq- 
uid crystal display projector. 

For example, Japanese Laid-open Patent 5-2215 
discloses a projection type liquid crystal display device 
for decreasing effects of leak light of a light source lamp 
for the viewer, exhaust hot air of cooling fan, and noise 
of fan. In the projection type liquid crystal display dis- 
closed in Japanese Laid -open Patent 5-2215, an 
exhaust port is formed at a position at opposite side of 
projection direction of the projection lens. In such con- 
ventional constitution, however, the problem is that the 
air heated by the light source lamp is discharged to the 
viewer side through the exhaust port. Yet, effects for 
preventing leak light of light source lamp, hot air, and 
noise to the viewer were not sufficient. 

It is hence an object of the invention to present an 
apparatus of front liquid crystal display projector 
extremely decreased in effects of leak light of light 
source lamp, exhaust hot air of cooling fan, and noise of 
cooling fan to many and unspecified viewers. 

SUMMARY OF THE INVENTION 

An apparatus of front liquid crystal display projector 
of the invention comprises a housing having an exhaust 
port and a projection opening, and an optical block hav- 
ing a light source and a projection lens, being installed 
in the housing. The exhaust port and projection opening 
are formed at a first side of the housing, an image 
formed by the optical block is projected in the direction 
of the first side from the projection opening, and the air 
in the housing is discharged from the exhaust port into 
the same direction as the first side. 

The optical block comprises (a) the light source, (b) 
a color separator, (c) an image display unit using liquid 
crystal, (d) an image combining unit, and (e) the projec- 
tion lens, wherein the light emitted from the light source 
sequentially passes through the color separator, the 
image display unit using liquid crystal, the image com- 
bining unit, and projection lens, and a color image is 
projected from the projection lens. 

More preferably, the apparatus of front liquid crystal 
display projector further comprises an exhaust fan 
installed at the middle side or outer side of the housing, 
or near the exhaust port, and the exhaust fan has a 
function of discharging the air in the housing by force 



from the exhaust port. 

Preferably, the projection lens and light source are 
disposed parallel to each other. 

Preferably, the optical block comprises the light 

5 source, reflection mirror, light separator, image display 
unit using liquid crystal, image combining unit, and pro- 
jection lens, wherein the light emitted from the light 
source sequentially passes through the reflection mir- 
ror, color separator, image display unit using liquid crys- 

10 tal device, image combining unit, and projection lens, 
and a color image is projected from the projection lens. 

In this constitution, the leak light of the light source 
will not get into the eyes of many and unspecified view- 
ers. Moreover, hot air does not reach many and unspec- 

15 if ied viewers. The noise of the exhaust fan reaching the 
viewers is reduced. A compact and simple optical block 
is obtained. The effect for raising the temperature in the 
set main body is enhanced. The apparatus of front liquid 
crystal display projector having these effects sirnultane- 

20 ously is obtained. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 (A) is a schematic diagram in a plane direc- 
25 tion for explaining a constitution of an apparatus of front 
liquid crystal display projector in an embodiment of the 
invention. 

Fig. 1 (B) is a block diagram in a front direction of 
the apparatus of front liquid crystal display projector 
30 shown in Fig. 1 (A). 

Fig. 2 is a schematic diagram for explaining the 
configuration of the apparatus of front liquid crystal dis- 
play projector in the embodiment of the invention and a 
viewer 

35 
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Top of set main body 
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Back of set main body 
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Back region 
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L Projection distance 
X Direction of leak light 
Y Region of leak light 
Z Region of image light 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring now to the drawings, an apparatus of 
front liquid crystal display projector in an embodiment of 
the invention is described in detail below. 

To explain the concept of constitution of the appara- 
tus of front liquid crystal display projector of the inven- 
tion, schematic diagrams in the plane direction and front 
direction are shown in Fig. 1 (A) and Fig. 1 (B). In Fig. 1 
(A) and Fig. 1 (B), an optical block 10 and an exhaust 
fan 8 are installed in a housing 20. The optical block 10 
comprises a light source 1 having a focusing mirror 1 1 , 
a reflection mirror 7, a color separator 2 for separating 
the color from the light source 10 into red, green and 
blue, an image display unit 3 for displaying an image 
having a liquid crystal panel for red, a liquid crystal 
panel for green, and a liquid crystal panel for blue, an 
image combining unit 4 for combining the red image, 
green image, and blue image, and a projection lens 6 for 
projecting the combined image. The reflection mirror 7 
is installed between the light source 1 and color separa- 
tor 2. Such plural constituent elements are disposed in 
a U-form in the housing 20. 

That is, the light emitted from the light source 10 is 
changed in direction by the reflection mirror 7, and 
passes through the color separator 2, image display unit 
3, image combining unit 4, and projection lens 6. The 
housing 20 includes an exhaust port 9 and a projection 
opening 6a. The light source 1 has a lamp emitting a 
bright light. The back direction of the light source 1 and 
the projection direction of the projection lens 6 face the 
same direction. The projection lens 6 projects an image 
forward from the projection opening 6a. The light source 
1 and projection lens 6 are disposed closely to each 
other. The exhaust fan is located at the back side of the 
light source 1 . The housing 20 has the exhaust port 9 
formed near the exhaust fan 8 in order to discharge the 
air exhausted from the exhaust fan 8. The exhaust port 
9 has a sufficiently large hole for enhancing the air 
exhaust efficiency. The projection opening of the projec- 
tion lens 6 and the exhaust port 9 are disposed at the 
same side of the housing 20. That is. the projection 
opening of the projection lens 6 and the exhaust port 9 
are provided at the first side of the housing 20. The 
exhaust port 9 having a specified shape is formed so 
that the direction of the air exhausted from the exhaust 
port 9 may be in a range of about 15 degrees to 90 
degrees in the direction of the opposite side to the pro- 
jection opening. Thus, the set main body 30 is com- 
posed. 

The heat generation by the lamp in the light source 
1 is large. Therefore, the inside of the set main body 30 
may be heated to high temperature. To prevent from 



4 

becoming abnormally high temperature due to accumu- 
lation of heat, the exhaust fan 8 has a function of dis- 
charging hot air in the set main body 30 to prevent 
temperature rise in the set main body 30. The high tem- 

5 perature heat generated in the light source 1 is 
exhausted by force from the exhaust port 9 to outside of 
the set main body 30 by the exhaust fan 8. The light 
released from the light source 1 is reflected and focused 
by the focusing mirror 1 1 , and is changed in direction by 

io the reflection mirror 7, and passes sequentially through 
the image display unit 3 and image combining unit 4, 
and is magnified and projected on a screen 12 by the 
projection lens 6. Thus, a color image is displayed on 
the screen 12. In this constitution, part of the light of the 

75 light source 1 is released to outside of the housing 20 as 
leak light from the exhaust port 9. 

In this embodiment, meanwhile, the exhaust fan 8 is 
disposed inside of the exhaust port 9, but it may be also 
disposed outside of the exhaust port 9. 

20 Fig. 2 is a schematic diagram for explaining the 
configuration of the apparatus of front liquid crystal dis- 
play projector shown in Fig. 1 (A) and Fig. 1 (B) and a 
viewer. In Fig. 2, the projection screen 12 is disposed in 
the direction of front side 35 of the set main body Usu- 

25 ally, when the projection distance L is short, so as not to 
disturb projection, many and unspecified viewers are 
positioned in a rear region 33A in the direction of a rear 
side 33 of the set main body and a lateral region 32A in 
the direction of a lateral side 32 of the set main body. 

30 The image light emitted from the projection opening 6a 
of the projection lens 6 passes through the range of 
region W Z M and is displayed on the projection screen 1 2. 
Leak light from the light source 1, and hot exhaust air 
from the exhaust fan 8 are emitted in the direction of 

35 arrow "X" from the front side 35 of the set main body, 
and have effects in a range of region "Y." in this case, 
the direction of arrow "X M is preferred to be in a range of 
angle of about 15 degrees to about 90 degrees to the 
direction of the front side 35 of the set main body. By 

40 setting in such angle range, the region "Z" of the pro- 
jected image light is not overlapped with the region "Y" 
of leak light. 

In such constitution, the viewer is free from effects 
of leak light and exhaust air. Moreover, the image pro- 

45 jected on the screen 1 2 is free from effects of leak light. 
Still more, a larger exhaust port can be formed, so that 
the effect for preventing temperature rise in the set main 
body may be enhanced. 

By contrast, usually, the set main body is put and 

so used on a desk or floor. Therefore, if the exhaust port is 
formed in the bottom 34 of the set main body, the tem- 
perature in the set main body, and on the desk or floor 
elevates, which poses a problem in safety. When the 
exhaust port is formed on the opposite side of the pro- 

55 jection direction, the viewer suffers effects of leak light 
and exhaust air. If the exhaust port is formed on the top 
of the set main body, the viewer suffers effects of leak 
light and exhaust air. 
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In this constitution, leak light of the light source will 
not get into the eyes of many and unspecified viewers. 
Hot air does not reach many and unspecified viewers. 
The noise of the exhaust fan reaching the viewers is 
reduced. A compact and simple optical block can be 5 
obtained. The effect for preventing temperature rise in 
the set main body is enhanced. The apparatus of front 
light crystal display projector having such effects simul- 
taneously is obtained. 

Claims 

1 . An apparatus of front liquid crystal display projector 
comprising: 

15 

a housing having an exhaust port and a projec- 
tion opening, and 

an optical block having a light source and a pro- 
jection lens, being installed in said housing, 

wherein said exhaust port and said pro- 20 
jection opening are formed at a first side of said 
housing, an image formed by said optical block 
is projected in a direction of said first side from 
said projection opening, and an air in said 
housing is discharged from said exhaust port 25 
into the same direction as said first side. 

2. An apparatus of front liquid crystal display projector 
of claim 1, wherein said optical block comprises 
said light source, a color separator, an image dis- 30 
play unit using liquid crystal, an image combining 
unit, and said projection lens, wherein the light 
emitted from said light source sequentially passes 
through said color separator, said image display 
unit using liquid crystal, said image combining unit, 35 
said projection lens, and a color image is projected 
from said projection lens. 

3. An apparatus of front liquid crystal display projector 

of claim 1, further comprising an exhaust fan 40 
installed in said housing, wherein said exhaust fan 
has a function of discharging the air in said housing 
by force from said exhaust port. 

4. An apparatus of front liquid crystal display projector 45 
of claim 1, further comprising an exhaust fan 
installed between said light source and said 
exhaust port, wherein said exhaust fan is disposed 

at an opposite side of a running direction of lig ht of 
said light source, and said exhaust fan has a tunc- so 
tion of discharging the air in said housing by force 
from said exhaust port. 

5. An apparatus of front liquid crystal display projector 

of claim 1, further comprising an exhaust fan 55 
installed at an outside of said exhaust port of said 
housing, wherein said exhaust fan has a function of 
discharging the air in said housing by force from 



said exhaust port. 

6. An apparatus of front liquid crystal display projector 
of claim 1, wherein a region of leak light escaping 
from said exhaust port does not overlap with a 
region of image light projected from said projection 
lens. 

7. An apparatus of front liquid crystal display projector 
of claim 6, wherein said region of leak light escap- 
ing from said exhaust port is in a range of angle of 
about 15 degrees to about 90 degrees to the center 
line of said image light projected from said projec- 
tion lens. 

8. An apparatus of front liquid crystal display projector 
of claim 1 , wherein said projection lens and said 
light source are disposed parallel to each other. 

9. An apparatus of front liquid crystal display projector 
of claim 1, wherein said- optical block has a reflec- 
tion mirror installed between said light source and 
said projection lens, and said reflection mirror has a 
function of changing a light from said light source in 
the direction of said first side. 

1 0. An apparatus of front liquid crystal display projector 
of claim 1. further comprising an exhaust fan 
installed between said light source and said 
exhaust port, wherein said projection lens and said 
light source are disposed parallel to each other. 

1 1 . An apparatus of front liquid crystal display projector 
of claim 1, further comprising an exhaust fan 
installed between said light source and said 
exhaust port, wherein said optical block comprises 
(a) said light source, (b) said projection lens, and (c) 
a reflection mirror disposed between said light 
source and said projection lens, and said projection 
lens and said light source are disposed parallel to 
each other. 

2. An apparatus of front liquid crystal display projector 
of claim 11, wherein said optical block comprises 
said light source, said reflection mirror, a light sepa- 
rator, an image display unit using liquid crystal, an 
image combining unit, and said projection lens, and 
the light emitted from said light source sequentially 
passes through said reflection mirror, said color 
separator, said image display unit using liquid crys- 
tal, said image combining unit, and said projection 
lens, so that a color image is projected from said 
projection lens. 
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from the projection opening (6a), and the air in the hous- 
ing (20) is discharged from the exhaust port (9) into the 
same direction as the first side. 
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